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REDUNDANCY IN DISTRIBUTION OF based on a workload of device , a temperature of the device , 
VOLTAGE - FREQUENCY SCALING power available to the device , configuration of the device , 

PARAMETERS etc. 
In case the primary arrangement develops a fault ( referred 

BACKGROUND to as a faulty mode of operation ) , a secondary arrangement 
may be triggered . For example , during booting the device , 

In a computing device , a voltage supplied to a processing candidate voltage - frequency ( VF ) parameters may be stored 
core and / or a frequency of a clock signal supplied to the in a memory of the device . During the faulty mode of 
processing core may be dynamically scaled during an opera operation , the secondary arrangement may fetch one or more 
tion of the processing core . An arrangement may , for 10 VF parameters from the memory , and may transmit the VF 
example , dynamically compute the voltage and / or the fre parameters to the processing core , e.g. , to enable voltage 
quency , e.g. , based on a workload of device , a temperature frequency scaling of the processing core . 
of the device , power available to the ce , etc. In case the In an example , the VF parameters stored in the table in the 
arrangement develops a fault , no voltage - frequency scaling memory and used during the faulty mode of operation may 
may be performed , thereby potentially rendering the device 15 be relatively less optimal compared to the VF parameters 
non - operational . dynamically computed during the normal mode . However , 

the sub - optimal VF parameters from the memory may keep 
BRIEF DESCRIPTION OF THE DRAWINGS the device operational ( e.g. , with some compromise in 

performance ) , and the device may not fail outright in 
The embodiments of the disclosure will be understood 20 response to the fault in the primary arrangement . The 

more fully from the detailed description given below and secondary arrangement may comprise a bridge controller . In 
from the accompanying drawings of various embodiments some embodiments , the bridge controller may be used for 
of the disclosure , which , however , should be taken testing the secondary arrangement , e.g. , to ensure that the 
limit the disclosure to the specific embodiments , but are for secondary arrangement is operational . Other technical 
explanation and understanding only . 25 effects will be evident from the various embodiments and 

FIG . 1 illustrates a device comprising a primary arrange figures . 
ment and a backup ( or secondary ) arrangement for distrib In the following description , numerous details are dis 
uting voltage - frequency parameters ( e.g. , operating voltage cussed to provide a more thorough explanation of embodi 
and / or operating frequency parameters , also referred to as ments of the present disclosure . It will be apparent , however , 
VF parameters ) to various processing circuitries , according 30 to one skilled in the art , that embodiments of the present 
to some embodiments . disclosure may be practiced without these specific details . In 

FIG . 2 illustrates an example implementation of the other instances , well - known structures and devices are 
device of FIG . 1 , according to some embodiments . shown in block diagram form , rather than in detail , in order 

FIG . 3 illustrates a data flow schematics illustrating to avoid obscuring embodiments of the present disclosure . 
actions associated with transmission of VF parameters dur- 35 Note that in the corresponding drawings of the embodi 
ing a normal mode of operation and during a faulty mode of ments , signals are represented with lines . Some lines may be 
operation of the device of FIGS . 1-2 , according to some thicker , to indicate more constituent signal paths , and / or 
embodiments . have arrows at one or more ends , to indicate primary 

FIG . 4 illustrates a flowchart depicting a method for information flow direction . Such indications are not 
operating a primary arrangement and a backup ( or second- 40 intended to be limiting . Rather , the lines are used in con 
ary ) arrangement for distributing voltage - frequency param nection with one or more exemplary embodiments to facili 
eters to various processing circuitries , according to some tate easier understanding of a circuit or a logical unit . Any 
embodiments . represented signal , as dictated by design needs or prefer 

FIG . 5 illustrates a test arrangement coupled to the device ences , may actually comprise one or more signals that may 
of FIGS . 1-2 , e.g. , to test a secondary arrangement for 45 travel in either direction and may be implemented with any 
transmission of VF parameters , according to some embodi suitable type of signal scheme . 
ments . Throughout the specification , and in the claims , the term 

FIG . 6 illustrates a bridge controller of the device of “ connected ” means a direct connection , such as electrical , 
FIGS . 1-2 , where the bridge controller is used to test the mechanical , or magnetic connection between the things that 
secondary arrangement , and the bridge controller is also 50 are connected , without any intermediary devices . The term 
used to fetch the VF parameters from a memory , according " coupled ” means a direct or indirect connection , such as a 
to some embodiments . direct electrical , mechanical , or magnetic connection 

FIG . 7 illustrates a computing device , a smart device , a between the things that are connected or an indirect con 
computing device or a computer system or a SoC ( System nection , through one or more passive or active intermediary 
on - Chip ) , where the computing device may comprise a 55 devices . The term “ circuit ” or “ module ” may refer to one or 
primary arrangement and a backup ( or secondary ) arrange more passive and / or active components that are arranged to 
ment for distributing VF parameters to various processing cooperate with one another to provide a desired function . 
circuitries , according to some embodiments . The term “ signal ” may refer to at least one current signal , 

voltage signal , magnetic signal , or data / clock signal . The 
DETAILED DESCRIPTION 60 meaning of “ a , ” “ an , ” and “ the ” include plural references . 

The meaning of “ in ” includes “ in ” and “ on . ” The terms 
In some embodiments , in a device , a voltage supplied to “ substantially , " " close , ” “ approximately , ” “ near , ” and 

a processing core and / or a frequency of a clock signal “ about , ” generally refer to being within +/- 10 % of a target 
supplied to the processing core may be dynamically scaled value . 
during an operation of the processing core . During a normal 65 Unless otherwise specified the use of the ordinal adjec 
mode of operation of the device , a primary arrangement may tives “ first , ” “ second , ” and “ third , ” etc. , to describe a com 
dynamically compute the voltage and / or the frequency , e.g. , mon object , merely indicate that different instances of like 
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objects are being referred to , and are not intended to imply tation logic 120 , e.g. , in response to a change in the 
that the objects so described must be in a given sequence , operating conditions of the device 100 . 
either temporally , spatially , in ranking or in any other Merely as an example , the computation logic 120 may 

select a voltage V11 and a frequency f11 for the processing 
For the purposes of the present disclosure , phrases “ A 5 core 116a during a first time - period . During a second 

and / or B ” and “ A or B ” mean ( A ) , ( B ) , or ( A and B ) . For the time - period , based on a change in the workload , the com 
purposes of the present disclosure , the phrase “ A , B , and / or putation logic 120 may select a voltage V12 and a frequency 
C ” means ( A ) , ( B ) , ( C ) , ( A and B ) , ( A and C ) , ( B and C ) , or f12 for the processing core 116a . Thus , the voltage V11 and 
( A , B and C ) . The terms “ left , ” “ right , " " front , ” “ back , " the frequency f11 are VF parameters for the processing core 
“ top , ” “ bottom , ” “ over . ” “ under , ” and the like in the descrip 116a for the first time - period , and the voltage V12 and the 
tion and in the claims , if any , are used for descriptive frequency f12 are VF parameters for the processing core 
purposes and not necessarily for describing permanent rela 116a for the second time - period . Similarly , the computation 
tive positions . logic 120 may select appropriate voltage and / or frequency 

FIG . 1 illustrates a device 100 comprising a primary is for the processing core 116b ( and for any other processing 
arrangement and a backup ( or secondary ) arrangement for cores ) during the first and second time periods . As an 
distributing voltage - frequency parameters ( e.g. , operating example , the computation logic 120 may select a voltage 
voltage and / or operating frequency parameters , also referred V21 and a frequency f21 for the processing core 116b during 
to as VF parameters ) to various processing circuitries 106a , the first time - period , and the computation logic 120 may 
106b , according to some embodiments . The device 100 may 20 select a voltage V22 and a frequency f22 for the processing 
be any appropriate computing device comprising one or core 116b during the second time - period . Thus , the voltage 
more processing cores , and circuitries to scale the operating V21 and the frequency f21 are VF parameters for the 
voltage and / or the operating frequency of the one or more processing core 116b for the first time - period , and the 
processing cores . voltage V22 and the frequency f22 are VF parameter for the 

In some embodiments , a Power Management Circuitry 25 processing core 116b for the second time - period . 
( PMC ) 104 of the device 100 transmits VF parameters 140 In an example , the device 100 is assumed to operate in a 
to the processing circuitries 106a , 106b using the primary normal mode of operation when various components of the 
arrangement . In case of a failure of at least a part of the device 100 are operating without developing any fault . The 
primary arrangement , the PMC 104 transmits VF parameters VF parameters computed by the computation logic 120 
144 to the processing circuitries 106a , 106b using the 30 during the normal mode of operation are also referred to as 
backup arrangement . VF parameters 140 . 

Although merely two processing circuitries 106 are illus In an example , the device 100 is assumed to operate in a 
trated in FIG . 1 , the device 100 may include a larger number faulty mode of operation when one or more components of 
of such processing circuitries , e.g. , 4 , 8 , 16 , 32 , 64 or even the device 100 are detected to have developed some fault , as 
higher number of processing circuitries 106. Elements 35 discussed herein later . The VF parameters used during the 
referred to herein with a common reference label followed faulty mode of operation are also referred to as VF param 
by a particular number or alphabet may be collectively eters 144 . 
referred to by the reference label alone . For example , In some embodiments , during the normal mode of opera 
processing circuitries 106a , 106b may be collectively and tion of the device 100 ( e.g. , when various components of the 
generally referred to as processing circuitries 106 in plural , 40 device 100 are operating without developing any fault ) , the 
and processing circuitry 106 in singular . PMC 104 ( e.g. , the computation logic 120 ) may transmit the 

In some embodiments , the processing circuitry 106a VF parameters 140 to the various processing circuitries 106 , 
comprises a processing core ( also referred to as core ) 116a , e.g. , via a primary communication path 138 . 
a Power Management Agent ( PMA ) 108a to control one or For example , in the above discussed example , the voltage 
more aspects of operation of the core 116a , a phase locked 45 V11 and the frequency fil are VF parameter for the pro 
loop ( PLL ) 110a , a voltage regulator 112a ( e.g. , a fully cessing core 116a for the first time - period , and the voltage 
integrated voltage regulator or FIVR 112a ) , a fuse 114a , etc. V12 and the frequency f12 are VF parameter for the pro 
Similarly , the processing circuitry 108b comprises corre cessing core 116a for the second time - period . Also , the 
sponding components , as illustrated in FIG . 1. Although a voltage V21 and the frequency f21 are VF parameter for the 
processing circuitry 106 may include various other compo- 50 processing core 116b for the first time - period , and the 
nents ( e.g. , a cache , a communication interface , etc. ) , such voltage V22 and the frequency f22 are VF parameter for the 
components are not illustrated in FIG . 1 for purposes of processing core 116b for the second time - period . Assuming 
illustrative clarity , and to not obfuscate the teachings of this that the first and second time - periods occur during the 
disclosure . normal mode of operation , the PMC 104 ( e.g. , the compu 

In some embodiments , the PMC circuitry 104 may com- 55 tation logic 120 ) transmits the voltage V11 and the fre 
prise a VF parameter computation logic 120 ( also referred to quency f11 to the processing circuitry 106a during the first 
herein as calculation logic 120 ) that may compute or cal time - period over the primary communication path 138 ; and 
culate voltage and / or frequency operating points ( e.g. , oper the PMC 104 transmits the voltage V12 and the frequency 
ating voltage and / or frequency ) of various processing cir f12 to the processing circuitry 106a during the second 
cuitry 106. For example , such calculation may be based on 60 time - period over the primary communication path 138 . 
a workload of the device 100 , a temperature of the device Similarly , the PMC 104 ( e.g. , the computation logic 120 ) 
100 , a battery charge level and / or power available to the transmits the voltage V21 and the frequency f21 to the 
device 100 , a configuration of the device 100 , a setting of the processing circuitry 106b during the first time - period over 
fuse 114 of a processing circuitry 106 ( e.g. , where the fuse the primary communication path 138 ; and the PMC 104 
setting may indicate a configuration of the corresponding 65 transmits the voltage V22 and the frequency f22 to the 
processing circuitry ) , and / or various other parameters . Such processing circuitry 106b during the second time - period 
VF parameters may be dynamically updated by the compu over the primary communication path 138 . 



US 10,732,699 B2 
5 6 

In some embodiments , a PMA 108 of a processing cir 106 ( e.g. , to the PMAs 108 ) during the faulty mode are also 
cuitry 106 ( e.g. , the PMA 108a of the processing circuitry referred to as VF parameters 144 . 
106a ) receives the VF parameters from the PMC 104 , and For example , during booting of the device 100 , as a part 
operates the corresponding processing core 116 based on the of the boot - up process , a core 116 ( e.g. , the core 116b ) may 
received VF parameters . For example , for the above dis- 5 store the VF parameters 144 in a memory 132 ( e.g. , via a 
cussed example of voltages V11 and V12 and frequencies memory access path 150 and via a memory controller 130 ) . 
f11 and f12 , the PMA 108a causes the PLL 110a to supply For example , the VF parameters 144 may be stored in the 
a clock to the core 116a at frequencies f11 and f12 during the form of a table 154 , e.g. , a look - up table ( LUT ) 154 . 
first and second time - periods , respectively . Also , the PMA Merely as an example , each row of the table 154 may list 
108a causes the VR 112a to supply a voltage signal to the 10 various operating conditions and a corresponding VF param 
core 116a at voltages V11 and V12 during the first and eter . For example , a first row of the table 154 may specify 
second time - periods , respectively . The PMA 1086 similarly that for a certain range of workloads ( e.g. , workload between 
causes the PLL 110b to supply a clock to the core 116b at 60-70 % of rated workload ) and for a temperature range of 
frequencies f21 and f22 during the first and second time T1 to T2 , the core 116a may operate at Va voltage and fa 
periods , respectively . Also , the PMA 1086 causes the VR 15 frequency , and the core 116b may operate at Vb voltage and 
112b to supply a voltage signal to the core 116b at voltages fb frequency — these may be referred to as VF parameters 
V21 and V22 during the first and second time - periods , VF 144a . Similarly , a second row of the table 154 may 
respectively . specify other operating conditions and another correspond 

In an example , as the computation logic 120 and the ing VF parameters , referred to as VF parameters VF 144a . 
primary communication path 138 is to compute and transmit 20 Various other rows of the table 154 may similar list other 
the VF parameters 140 to the processing circuitries 106 operating conditions and other corresponding VF param 
during the normal mode of operation of the device 100 , the eters . 
computation logic 120 and the primary communication path In some embodiments and contrary to the illustration of 
138 are assumed to be part of the primary arrangement to FIG . 1 , the VF parameters 144 may not be stored in the form 
deliver VF parameters to the processing circuitries 106. 25 of a table ( e.g. , the table 154 ) , but in a different form ( e.g. , 
Thus , the primary arrangement is to deliver the VF param in the form of a graph , a curve , a mathematical expression , 
eters 140 to the processing circuitries 106 during the normal and / or the like ) . For sake of simplicity and without limiting 
mode of the device 100 . the scope of this disclosure , it is assumed herein that the VF 

The computation logic 120 comprises hardware , software , parameters 144 are stored in the memory 132 in the form of 
and / or firmware . In an example , the computation logic 120 30 the table 154 . 
is usually a complex logic which may develop a fault during In an example , the table 154 may be generated by the 
testing the device 100 , and / or after the device 100 is sold and computation logic 120 , and / or may be preloaded in the 
deployed at a customer location , as a result of which the device 100 , e.g. , as a part of the BIOS ( Basic Input / Output 
computation logic 120 may not be able to compute the VF System ) . In another example , the table 154 may be received 
parameters 140. In another example , one or more faults in 35 by the device 100 as a part of a software update and / or a 
the device 100 may prohibit the computation logic 120 from firmware update . In an example , such a software and / or 
receiving sufficient information to effectively compute the firmware update may be received by the device 100 ( e.g. , 
VF parameters 140 ( e.g. , the computation logic 120 may not from a service provider or manufacturer of the device 100 ) , 
receive workload information of the device 100 , may not in response to a detection of fault in the device 100 ( e.g. , in 
receive temperature measurements of the device 100 , may 40 response to the device 100 entering the faulty mode ) , or as 
not receive configuration settings from the fuses 114 , and / or a part of a regular scheduled update . The core 116b may load 
the like ) . In yet another example , one or more faults in the the table 154 in the memory 132 during a boot - up or 
device 100 may allow the computation logic 120 to generate initialization process of the device 100 . 
the VF parameters 140 , but prohibit the computation logic During the normal mode , the computation logic 120 may 
120 to effectively transmit the VF parameters 140 to the 45 dynamically calculate the VF parameters 140 , which may be 
processing circuitries 106. These are some examples of fault substantially optimal ( or near optimal ) for the operating 
conditions of the device 100 . condition of the device 100. The VF parameters 144 stored 
When the device 100 develops one or more fault condi in the table 154 may not be optimal — but these parameters 

tions , the device 100 operates in a faulty mode of operation . may be somewhat near optimal or sub - optimal . For example , 
In some embodiments , when the device 100 operates in the 50 the VF parameters 144 stored in the table 154 may be used 
faulty mode of operation , the PMAs 108 are unable to in response to the processing circuitries 106 unable to 
receive the VF parameters 140 from the computation logic receive the optimal or near optimal VF parameters 140 
120 via the primary communication path 138. For example , generated by the computation logic 120 . 
the computation logic 120 is unable to effectively generate In some embodiments , the PMC 104 comprises a VF 
the VF parameters 140 and / or is unable to effectively 55 parameter fetch logic 122 ( also referred to as fetch logic 
transmit the VF parameters 140 to the PMAs 108 . 122 ) . During the faulty mode of operation , the fetch logic 

If a conventional device develops such fault ( s ) , process 122 may selectively fetch VF parameters from the table 154 
ing circuitries of the conventional device would not receive ( e.g. , fetch VF parameters 144a from the first row of the 
VF parameters , as a result of which operating voltage and / or table , based on operating conditions , workloads , tempera 
frequency of processing cores may not be determined . As a 60 ture , etc. of the device 100 ) , e.g. , via the memory access path 
result , the conventional device may possibly be rendered 146. Subsequently , the fetch logic 122 may transmit the 
inoperable . fetched VF parameters 144 to the processing circuitries 106 , 

In some embodiments , in the device 100 , upon entering e.g. , via a secondary communication path 142 ( or via the 
the faulty mode , a secondary or backup arrangement may be primary communication path 140 , e.g. , if the primary com 
triggered , where the backup arrangement may access and 65 munication path 140 is operational ) . 
transmit VF parameters to the processing circuitries 106 . Thus , in some embodiments , upon detection of a fault in 
The VF parameters transmitted to the processing circuitries the computation logic 120 and / or the primary communica 
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tion path 138 , the device 100 triggers the secondary arrange and 217 between the PMC 104 and the processing circuitries 
ment to transmit the VF parameters 144 to the processing 106 may be a part of the secondary communication path 142 
circuitries 106. This may prevent the device 100 from of FIG . 1. For example , the PMC 104 may transmit the VF 
completely failing to work rather , the device 100 may still parameters 144 to the processing circuitries 106 via the 
function , albeit at sub - optimal voltage and / or frequency . 5 routers 213 and 217 during the faulty mode of operation of 
Thus , although the VF parameters 144 may not be optimal the device 100 . 
or near optimal ( e.g. , compared to the optimal or near In some embodiments , the device 100 comprises a bridge 
optimal VF parameters computed by the computation logic controller 225 ( also referred to as controller 225 ) and an 
120 ) , the secondary arrangement may prevent immediately interconnect fabric 209 ( also referred to as fabric 209 ) . The 
failure of the device 100 , and may allow the device 100 to 10 router 217 may be communicatively coupled to the fabric 
operate at possibly a reduced performance level . In contrast , 207 via the controller 225 and the fabric 209. Thus , the 
in a conventional device , upon development of a fault in routers 213 , 217 , the controller 225 , the fabric 209 , and the 
components transmitting VF parameters to the processing fabric 207 may be a part of the memory access path 146 of 
cores , the conventional device may have complete failure FIG . 1. For example , the PMC 104 may fetch the VF 
and may be non - operational . 15 parameters 144 from the memory 132 via the routers 213 , 

In some embodiments , while the device 100 operates in 217 , the controller 225 , the fabric 209 , and the fabric 207 , 
the faulty mode of operation , if the fault is software or e.g. , during the faulty mode of operation of the device 100 . 
firmware related , the software and / or the firmware may be The fabric 209 may communicatively couple and inter 
updated in due course . In some embodiments , while the connect various other components of the device 100. Merely 
device 100 operates in the faulty mode of operation , if the 20 as an example , the fabric 209 may communicatively inter 
fault is hardware related , the defective component ( s ) may be connect a Platform Controller Hub ( PCH ) 231a , a display 
repaired or replaced in due course . However , before the fault 231b , one or more peripheral devices 231c ( e.g. , a camera ) , 
in rectified , due to the secondary arrangement discussed and / or the like . 
herein , the device 100 may still operate , although possibly at In some embodiments , the fabric 205 and the fabric 207 
a sub - optimal performance level . 25 may be used by the cores 116 to access the memory 132 . 

FIG . 2 illustrates an example implementation of the Accordingly , in some embodiments , the fabric 205 and the 
device 100 of FIG . 1 , according to some embodiments . For fabric 207 may be high speed interconnect fabrics . For 
example , FIG . 2 , among other things , illustrates example example , the fabric 205 and / or the fabric 207 may be 
implementation of various communication paths ( e.g. , paths substantially faster than the router 213 , the router 217 , the 
138 , 146 , 142 , 150 , etc. ) of the device 100 of FIG . 1 . 30 controller 225 , and / or the fabric 209 . 

In FIG . 2 , for purposes of illustrative clarity , the process FIG . 3 illustrates data flow schematics illustrating actions 
ing circuitries 106 ( e.g. , processing circuitries 106a , 106b , associated with transmission of VF parameters during the 
06c ) are illustrated , without illustrating the components normal mode of operation and during the faulty mode of 

within the processing circuitries 106. Similarly , In FIG . 2 , operation of the device 100 of FIGS . 1-2 , according to some 
the PMC 104 is illustrated , without illustrating the compo- 35 embodiments . For example , FIG . 3 illustrates data flow 
nents within the PMC 104 . among the PMC 104 , the controller 225 , the memory 132 , 

In some embodiments , the processing circuitries 106 and PMA 108 , a combination of a corresponding PLL 110 and a 
the PMC 104 may be communicatively coupled to a pro corresponding VR 112 , and a corresponding core 116 . 
cessing core interconnect fabric 205 ( also referred to as FIG . 3 is divided in three sections ( e.g. , by two dotted 
fabric 205 ) . The fabric 205 may comprises one or more 40 lines ) a first section depicting actions during an initializa 
routers , traces , communication links , buses , etc. The PMC tion of the device 100 , a second section depicting actions 
104 may communicate with the processing circuitries 106 during the normal mode of the device 100 , and a third 
via the fabric 205. For example , the PMC 104 may transmit section depicting actions during the faulty mode of the 
the VF parameters 140 to the processing circuitries 106 via device 100 . 
the fabric 205 during the normal mode of operation of the 45 At 304 , during initialization of the device , a core 116 ( e.g. , 
device 100. Thus , the fabric 205 may be a part of the primary the core 116b , as illustrated in FIG . 1 ) may store the table 
communication path 128 of FIG . 1 . 154 in the memory 132 , e.g. , as a part of the boot - up process 

In some embodiments , the fabric 205 is also coupled to of the device 100. For example , the core 116 may store the 
the memory 132 via a memory interconnect fabric 207 ( also table 154 to the memory 132 via the memory access path 
referred to as fabric 207 ) and the memory controller 130. For 50 150 ( e.g. , which may include the fabrics 205 and 207 ) . In 
example , the cores 116 may access of the memory 132 via some other examples , however , the core 116 may store the 
the fabrics 205 and 207. Thus , the combination of the fabrics table 154 at another time ( e.g. , in response to a detection of 
205 and 207 may be a part of the memory access path 150 a fault ) 
of FIG . 1. For example , the core 116 may store the table 154 During the normal mode of operation , at 306 , the PMC 
in the memory 132 via the fabrics 205 , 207 , and the memory 55 104 ( e.g. , the computation logic 120 ) may dynamically 
controller 130 . compute the VF parameters 140. At 308 , the PMC 104 may 

In some embodiments , the device 100 comprises a Power transmit the VF parameters 140 , via the primary communi 
Management ( PM ) sideband router 213 and a sideband cation path 138 ( e.g. , comprising the fabric 205 ) , to a PMA 
router 217 , which are also referred to as routers 213 and 217 , 108 ( e.g. , the PMA 108a ) . At 312 , the PMA 108 ( e.g. , the 
respectively . In an example , the routers 213 and 217 may be 60 PMA 108a ) may determine the settings of the corresponding 
combined to form a combined single router . PLL 110 and / or the corresponding VR 112 ( e.g. , PLL 110a 

In some embodiments , the PMC 104 may be communi and / or the VR 112a ) , based on the received VF parameters 
catively coupled to the router 217 via the router 213. In some 140 ; and may transmit the PLL and / or VR settings to the 
embodiments , the router 217 may also be communicatively corresponding PLL 110 and / or the corresponding VR 112 . 
coupled to the processing circuitries 106. Thus , the PMC 65 AT 316 , the PLL 110 may generate a clock signal based on 
104 may communicate with the processing circuitries 106 the PLL setting , and transmit the clock signal to the corre 
via the routers 213 and 217. In an example , the routers 213 sponding core 116. Also , the VR 112 may generate a voltage 

a 
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signal based on the VR setting , and transmit the voltage a memory ( e.g. , memory 130 ) , e.g. , as discussed in further 
signal to the corresponding core 116 . details with respect to action 144 of FIG . 3 . 

In an example , the operations at 306 , 308 , 312 , and 316 At 408 , during normal mode of operation , VF parameters 
may be repeated , e.g. , whenever the computation logic 120 140 may be dynamically computed ( e.g. , by the computation 
dynamically computes new VF parameters at 306 , e.g. , 5 logic 120 ) and transmitted to the processing circuitries 106 , 
based on changes in operating conditions of the device 100 e.g. , as discussed in further details with respect to actions 
( e.g. , changes in one or more of a workload of the device 308 , 312 , and 316 of FIG . 3 . 
100 , a temperature of the device 100 , power available for At 412 , during the faulty mode of operation , VF param 
operation of the device 100 , and / or the like ) . In an example , eters 144 may be fetched ( e.g. , by the fetch logic 122 ) from 
the operations at 306 , 308 , 312 , and 316 may be repeated , 10 the memory 132 , and transmitted to the processing circuit 

ries 106 , e.g. , as discussed in further details with respect to until a fault is detected , until the device 100 enters a low actions 320 , power mode or an off mode , etc. ... , 344 of FIG . 3 . 
FIG . 5 illustrates a test arrangement 504 coupled to the At 320 , a fault may be detected by the PMC 104 , and the device 100 of FIGS . 1-2 ( e.g. , to the controller 225 ) , to test device 100 may enter the faulty mode of operation . The fault 15 the secondary arrangement for transmission of the VF may be one or more of the faults discussed in this disclosure . parameters 144 , according to some embodiments . In some 

Upon detection of the fault , the PMC 104 ( e.g. , the fetch embodiments , the routers 213 , 217 , the controller 225 , 
logic 122 ) may want to fetch one or more VF parameters 144 various connections between these routers and other com 
from the table 154 stored in the memory 132. Accordingly , ponents ( e.g. , the connections between the router 217 and 
at 324 , the PMC 104 may transmit a memory access request 20 the processing circuitries 106 , and the connection between 
( e.g. , which may be a memory read request ) to the controller the router 213 and the PMC 104 ) , the fabrics 209 and 207 , 
225. At 328 , the controller 225 may relay the request to the etc. form the previously discussed secondary arrangement to 
memory 132 . transmit the VF parameters 144 from the memory 132 to the 

In some embodiments , the fabric 209 may arbitrate com processing circuitries 106 , e.g. , in an event of one or more 
munication through the fabric 209 , and may provide access 25 faults . It may be useful to ensure that that the secondary 
to the fabric based on such arbitration . For example , com arrangement works as intended . In some embodiments , the 
ponents 231a , 2316 , 231c , controller 225 , and / or any other test arrangement 504 ( e.g. , which may be external to the 
appropriate components communicatively coupled to the device 100 ) may test this secondary arrangement . In some 
fabric may request to communicate via the fabric 209 , and embodiments , the test arrangement may comprise a tester 
the fabric 209 may arbitrate between such requests . In some 30 that may be coupled to the controller 225 of the device 100 . 
embodiments , the memory access request from the control In an example , the testing of the secondary arrangement , 
ler 225 may have a higher priority associated with it , e.g. , so via the controller 225 and the test arrangement 504 , may be 
that the fabric 209 may prioritize ( e.g. , during the arbitra performed after manufacturing the device 100 , and before 
tion ) transmission of the memory access request to the shipping the device 100 to a customer . In another example , 
memory 132 . 35 the testing of the secondary arrangement may be performed 

At 332 , the memory 132 transmits the VF parameters 144 in response to a detection of an occurrence of a fault , e.g. , 
to the controller 225 ( e.g. , via the memory controller 130 , to identify the fault . In an example , the test arrangement 504 
the fabric 207 , and the fabric 209 ) . At 335 , the controller 225 may be coupled to the controller 225 merely during testing 
transmits the VF parameters 144 to the PMC 104 . of the secondary arrangement ( e.g. , and not necessarily 

At 336 , the PMC 104 transmits the VF parameters 144 to 40 during the normal mode or faulty mode of operation ) . 
one or more PMAs 108. At 340 , individual PMA 108 may FIG . 6 illustrates the bridge controller 225 of the device 
then transmit corresponding PLL and / or VR settings to the 100 , where the bridge controller 225 is used to test the 
corresponding PLL 110 and / or the corresponding VR 112 , secondary arrangement , and the bridge controller 225 is also 
based on the VF parameters 144 ( e.g. , as discussed with used to fetch the VF parameters 144 from the memory 132 , 
respect to 312 ) . AT 344 , the PLL 110 may generate a clock 45 according to some embodiments . In some embodiments , the 
signal based on the PLL setting , and transmit the clock controller 225 comprises test interfaces 602a , 6026 , 602c , 
signal to the corresponding core 116 ( e.g. , as discussed with etc. , e.g. , to communicate with the test arrangement 504 of 
respect to 316 ) . Also , the VR 112 may generate a voltage FIG . 5. For example , the test interfaces 602a , 6026 , 6020 
signal based on the VR setting , and transmit the voltage may be compatible with different corresponding testing 
signal to the corresponding core 116 ( e.g. , as discussed with 50 protocols . Based on one or more testing protocols supported 
respect to 316 ) . by the test arrangement 504 , corresponding one or more of 

FIG . 4 illustrates a flowchart depicting a method 400 for the test interfaces 602a , 6026 , 602c ( also referred to as 
operating a primary arrangement and a backup ( or second interfaces 602a , 6026 , 602c , respectively ) may be coupled to 
ary ) arrangement ( e.g. , in the device 100 ) for distributing the test arrangement 504. In some embodiments , the con 
voltage - frequency parameters to various processing circuit- 55 troller 225 may receive test commands from the test arrange 
ries , according to some embodiments . Although the blocks ment 504 via one or more of the interfaces 602 , and / or 
in the flowchart with reference to FIG . 4 are shown in a output test results to the test arrangement 504 via one or 
particular order , the order of the actions can be modified . more of the interfaces 602 . 
Thus , the illustrated embodiments can be performed in a Merely as examples and without limiting the scope of this 
different order , and some actions / blocks may be performed 60 disclosure , the interface 602a may support a JTAG ( Joint 
in parallel . Some of the blocks and / or operations listed in Test Action Group ) testing protocol . Merely as examples and 
FIG . 4 may be optional in accordance with certain embodi without limiting the scope of this disclosure , the interface 
ments . The numbering of the blocks presented is for the sake 602b may support a test access port ( TAP ) testing protocol . 
of clarity and is not intended to prescribe an order of Similarly , the interface 602c may support a Standard Test 
operations in which the various blocks must occur . 65 Interface ( STI ) , or a Narrow Test Interface ( NTI ) , or another 
At 404 , during initialization of the device 100 , VF param appropriate testing interface . Although three example test 

eters 144 may be stored ( e.g. , by a processing core 116 ) in interfaces 602 are illustrated in FIG . 6 , in some embodi 
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ments , the controller 225 may have a higher or lower data over the fabric 209 , etc. ) . The controller 225 may act as 
number of test interfaces 602 . a target when the controller 225 is receiving data from the 

In some embodiments , the controller 225 may further fabric 209 . 
comprise a sideband router interface 616 ( also referred to as In some embodiments , the device 100 comprises a master 
interface 616 ) . The interface 616 is to interface between the 5 Finite State Machine ( FSM ) 620 and a logic 610. The logic 
controller 225 and the sideband router 217. Thus , for 610 may be a FIFO unload pointer logic . The master FSM 
example , if the controller 225 is to communicate with the 620 may transmit a request onto the fabric 209 to access the 
PMC 104 and / or the processing circuitries 106 ( e.g. , during fabric , e.g. , when an “ inject " command is received from the 
testing , during transmission of the memory request to fetch register block 612. The inject command may be to inject data 

10 onto the fabric 209. The master FSM 620 may also steer the the VF parameters 144 , during transmission of VF param 
eters 144 , and / or the like ) , such communication may be via logic 610 , e.g. , when a corresponding grant ( e.g. , a grant 

allowing access to the fabric 209 ) is received from the fabric the interface 616 . 209. Upon the grant allowing access to the fabric 209 , the In some embodiments , the controller 225 comprises an logic 610 may cause data from the buffer 608 to be trans arbitration circuitry 604 to arbitrate between the interfaces 15 mitted to the fabric 209 . 
602a , 6026 , 602c , and 616. In an example , the interfaces In some embodiments , the controller 225 may comprise a 
602a and 602 may be coupled to the arbitration circuitry 604 target FSM 632 and a control logic 628. The target FSM 632 
via a multiplexer 603. During the faulty mode and the may poll for signals ( e.g. , cmd_put signals ) from the fabric 
normal mode , the test interfaces 602 may be non - operational 209 targeting the controller 225. Based on receiving a 
( e.g. , as the device 100 is transmitting VF parameters 140 or 20 cmd_put signal from the fabric 209 and based on a type of 
144 to the processing circuitries 106 , and no testing is being transaction ( e.g. , posted , non - posted , data , command , length 
performed ) . Thus , during the faulty mode and the normal of transaction , etc. ) , the target FSM 632 may enable the 
mode , the arbitration circuitry 604 may be non - operational , register block 612 to issue appropriate command , e.g. , to 
or may be operational to allow the interface 616 access to the enable the buffer 608 to receive the data from the fabric 209 . 
controller 225 . In some embodiments , during testing , the control logic 
During a test mode of operation of the device 100 ( e.g. , 628 may receive test data 636b ( e.g. , from a component 

while the secondary arrangement is to be tested using the test being tested ) , and the control logic 628 may also have access 
arrangement 504 ) , one or more of the interfaces 602a , 6026 , to expected data 636a . The test data 636b may comprise one 
602c , and 616 may be operational . For example , the test or more signatures , e.g. , one or more of a non - posted 
arrangement 504 may communicate test requests , test 30 deterministic signature , a posted deterministic signature , a 
results , and / or the like , with the controller 225 via one or non - posted data deterministic signature , a posted data deter 
more of the interfaces 602a , 6026 , 602c . The controller 225 ministic signature , a completion command deterministic 

signature , a completion data deterministic signature , and / or may transmit test data to various components ( e.g. , to the the like . The expected data 636a may comprises correspond 
routers 217 , 213 , the PMC 104 , the processing circuitries 35 ing expected values of one or more these signatures . Upon 106 , etc. ) via the interface 616 , e.g. , to test one or more of receiving the test data 636b , the control logic 628 may these components . Accordingly , during the test mode , the compare the test data 636b and the expected data 636a , e.g. , 
arbitration circuitries 604 may arbitrate between the inter to determine if the components being tested are operating 
faces 602a , 6026 , 602c , 616 . satisfactorily . A result of the testing may be transmitted to 

In some embodiments , the controller 225 may be coupled 40 the test arrangement 504 . 
to the fabric 209. For example , the controller 225 may In an example , instead of ( or in addition to the compari 
comprise a buffer 608 to communicate data with the fabric son being performed by the control logic 628 , the compari 
209. Examples of such data may include test data ( e.g. , used son may be performed by the test arrangement 504. For 
during testing of the fabrics 209 and 207 ) , memory requests example , in such embodiments , the controller 225 may 
( e.g. , while requesting VF parameters 144 from the memory 45 transmit the test data 636b to the test arrangement 504 , and 
132 ) , VF parameters 144 , etc. In some embodiments , a the test arrangement 504 may have the expected data 636a 
register block 612 may store one or more configuration stored therein . The test arrangement 504 may compare the 
parameters associated with the controller 225 , may issue one test data 636b and the expected data 636a , e.g. , to determine 
or more test commands , etc. , as will be discussed in further if the components being tested are operating satisfactorily . 
detail herein . In some embodiments , the controller 225 may further 

In some embodiments , the controller 225 may comprise a comprise a reset circuitry 640 to reset the test data 636b , e.g. , 
state machine 624. In an example , the state machine 624 as the beginning of test , at an end of test , after testing a 
may be an idle state machine ( ISM ) . In some embodiments , component and before testing another component , as a part 
the state machine 624 may control as to when transactions of the test , and / or the like . 
are allowed on the fabric . In an example , the state machine 55 FIG . 7 illustrates a computing device 2100 , a smart 
624 may provide a protocol for clock gating and credit device , a computing device or a computer system or SoC 
initialization for the fabric 209. For example , the state ( System - on - Chip ) 2100 , where the computing device 2100 
machine 624 may set priority for accessing the fabric 209 . may comprise a primary arrangement and a backup ( or 
As an example , during transmitting the memory request for secondary ) arrangement for distributing VF parameters to 
fetching the VF parameters 144 from the memory 132 , a 60 various processing circuitries , according to some embodi 
priority to access the fabric 209 may be high . During testing , ments . It is pointed out that those elements of FIG . 7 having 
a priority to access the fabric 209 may be relatively low . In the same reference numbers ( or names ) as the elements of 
an example , the state machine 624 may negotiate credits or any other figure can operate or function in any manner 
slots for using the fabric 209 , etc. similar to that described , but are not limited to such . 

The controller 225 may act as a master when the control- 65 In some embodiments , computing device 2100 represents 
ler 225 is transmitting data to the fabric 209 ( e.g. , transmit an appropriate computing device , such as a computing 
ting memory requests to the memory 132 , transmitting test tablet , a mobile phone or smart - phone , a laptop , a desktop , 

50 
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an TOT device , a server , a set - top box , a wireless - enabled I / O controller 2140. There can also be additional buttons or 
e - reader , or the like . It will be understood that certain switches on the computing device 2100 to provide I / O 
components are shown generally , and not all components of functions managed by I / O controller 2140 . 
such a device are shown in computing device 2100 . In one embodiment , I / O controller 2140 manages devices 

In some embodiments , computing device 2100 includes a 5 such as accelerometers , cameras , light sensors or other 
first processor 2110. The various embodiments of the present environmental sensors , or other hardware that can be 
disclosure may also comprise a network interface within included in the computing device 2100. The input can be 
2170 such as a wireless interface so that a system embodi part of direct user interaction , as well as providing environ 
ment may be incorporated into a wireless device , for mental input to the system to influence its operations ( such 
example , cell phone or personal digital assistant . 10 as filtering for noise , adjusting displays for brightness detec 

In one embodiment , processor 2110 can include one or tion , applying a flash for a camera , or other features ) . 
more physical devices , such as microprocessors , application In one embodiment , computing device 2100 includes 
processors , microcontrollers , programmable logic devices , power management 2150 that manages battery power usage , 
or other processing means . The processing operations per charging of the battery , and features related to power saving 
formed by processor 2110 include the execution of an 15 operation . Memory subsystem 2160 includes memory 
operating platform or operating system on which applica devices for storing information in computing device 2100 . 
tions and / or device functions are executed . The processing Memory can include nonvolatile ( state does not change if 
operations include operations related to I / O ( input / output ) power to the memory device is interrupted ) and / or volatile 
with a human user or with other devices , operations related ( state is indeterminate if power to the memory device is 
to power management , and / or operations related to connect- 20 interrupted ) memory devices . Memory subsystem 2160 can 
ing the computing device 2100 to another device . The store application data , user data , music , photos , documents , 
processing operations may also include operations related to or other data , as well as system data ( whether long - term or 
audio I / O and / or display I / O . temporary ) related to the execution of the applications and 

In one embodiment , computing device 2100 includes functions of the computing device 2100. In one embodi 
audio subsystem 2120 , which represents hardware ( e.g. , 25 ment , computing device 2100 includes a clock generation 
audio hardware and audio circuits ) and software ( e.g. , driv subsystem 2152 to generate a clock signal . 
ers , codecs ) components associated with providing audio Elements of embodiments are also provided as a machine 
functions to the computing device . Audio functions can readable medium ( e.g. , memory 2160 ) for storing the com 
include speaker and / or headphone output , as well as micro puter - executable instructions ( e.g. , instructions to imple 
phone input . Devices for such functions can be integrated 30 ment any other processes discussed herein ) . The machine 
into computing device 2100 , or connected to the computing readable medium ( e.g. , memory 2160 ) may include , but is 
device 2100. In one embodiment , a user interacts with the not limited to , flash memory , optical disks , CD - ROMs , DVD 
computing device 2100 by providing audio commands that ROMs , RAMS , EPROMs , EEPROMs , magnetic or optical 
are received and processed by processor 2110 . cards , phase change memory ( PCM ) , or other types of 

Display subsystem 2130 represents hardware ( e.g. , dis- 35 machine - readable media suitable for storing electronic or 
play devices , and software ( e.g. , drivers ) components that computer - executable instructions . For example , embodi 
provide a visual and / or tactile display for a user to interact ments of the disclosure may be downloaded as a computer 
with the computing device 2100. Display subsystem 2130 program ( e.g. , BIOS ) which may be transferred from a 
includes display interface 2132 , which includes the particu remote computer ( e.g. , a server ) to a requesting computer 
lar screen or hardware device used to provide a display to a 40 ( e.g. , a client ) by way of data signals via a communication 
user . In one embodiment , display interface 2132 includes link ( e.g. , a modem or network connection ) . 
logic separate from processor 2110 to perform at least some Connectivity 2170 includes hardware devices ( e.g. , wire 
processing related to the display . In one embodiment , dis less and / or wired connectors and communication hardware ) 
play subsystem 2130 includes a touch screen ( or touch pad ) and software components ( e.g. , drivers , protocol stacks ) to 
device that provides both output and input to a user . 45 enable the computing device 2100 to communicate with 

I / O controller 2140 represents hardware devices and external devices . The computing device 2100 could be 
software components related to interaction with a user . I / O separate devices , such as other computing devices , wireless 
controller 2140 is operable to manage hardware that is part access points or base stations , as well as peripherals such as 
of audio subsystem 2120 and / or display subsystem 2130 . headsets , printers , or other devices . 
Additionally , I / O controller 2140 illustrates a connection 50 Connectivity 2170 can include multiple different types of 
point for additional devices that connect to computing connectivity . To generalize , the computing device 2100 is 
device 2100 through which a user might interact with the illustrated with cellular connectivity 2172 and wireless 
system . For example , devices that can be attached to the connectivity 2174. Cellular connectivity 2172 refers gener 
computing device 2100 might include microphone devices , ally to cellular network connectivity provided by wireless 
speaker or stereo systems , video systems or other display 55 carriers , such as provided via GSM ( global system for 
devices , keyboard or keypad devices , or other I / O devices mobile communications ) or variations or derivatives , 
for use with specific applications such as card readers or CDMA ( code division multiple access ) or variations or 
other devices . derivatives , TDM ( time division multiplexing ) or variations 
As mentioned above , I / O controller 2140 can interact with or derivatives , or other cellular service standards . Wireless 

audio subsystem 2120 and / or display subsystem 2130. For 60 connectivity ( or wireless interface ) 2174 refers to wireless 
example , input through a microphone or other audio device connectivity that is not cellular , and can include personal 
can provide input or commands for one or more applications area networks ( such as Bluetooth , Near Field , etc. ) , local 
or functions of the computing device 2100. Additionally , area networks ( such as Wi - Fi ) , and / or wide area networks 
audio output can be provided instead of , or in addition to ( such as WiMax ) , or other wireless communication . 
display output . In another example , if display subsystem 65 Peripheral connections 2180 include hardware interfaces 
2130 includes a touch screen , the display device also acts as and connectors , as well as software components ( e.g. , driv 
an input device , which can be at least partially managed by ers , protocol stacks ) to make peripheral connections . It will 
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be understood that the computing device 2100 could both be disclosure . Further , arrangements may be shown in block 
a peripheral device ( “ to ” 2182 ) to other computing devices , diagram form in order to avoid obscuring the disclosure , and 
as well as have peripheral devices ( " from " 2184 ) connected also in view of the fact that specifics with respect to 
to it . The computing device 2100 commonly has a " docking ” implementation of such block diagram arrangements are 
connector to connect to other computing devices for pur- 5 highly dependent upon the platform within which the pres 
poses such as managing ( e.g. , downloading and / or upload ent disclosure is to be implemented ( i.e. , such specifics 
ing , changing , synchronizing ) content on computing device should be well within purview of one skilled in the art ) . 
2100. Additionally , a docking connector can allow comput Where specific details ( e.g. , circuits ) are set forth in order to 
ing device 2100 to connect to certain peripherals that allow describe example embodiments of the disclosure , it should 
the computing device 2100 to control content output , for 10 be apparent to one skilled in the art that the disclosure can 
example , to audiovisual or other systems . be practiced without , or with variation of , these specific 

In addition to a proprietary docking connector or other details . The description is thus to be regarded as illustrative 
proprietary connection hardware , the computing device instead of limiting . 
2100 can make peripheral connections 2180 via common or An abstract is provided that will allow the reader to 
standards - based connectors . Common types can include a 15 ascertain the nature and gist of the technical disclosure . The 
Universal Serial Bus ( USB ) connector ( which can include abstract is submitted with the understanding that it will not 
any of a number of different hardware interfaces ) , Display be used to limit the scope or meaning of the claims . The 
Port including MiniDisplayPort ( MDP ) , High Definition following claims are hereby incorporated into the detailed 
Multimedia Interface ( HDMI ) , Firewire , or other types . description , with each claim standing on its own as a 

In some embodiments , the computing device 2100 may 20 separate embodiment . 
include the PMC 104 comprising the computation logic 120 We claim : 
and the fetch logic 122 , and various other routers and fabrics 1. An apparatus comprising : 
and other components discussed with respect to FIGS . 1-6 . a first circuitry comprising power management logic ; and 
In some embodiments , the memory subsystem 2160 may a second circuitry comprising a processor core , 
comprise the memory 132 storing the table 154. The com- 25 wherein the first circuitry is to : compute first voltage 
putation logic 120 may transmit VF parameters 140 to the and frequency parameters , and transmit the first 
processing circuitries 106 ( e.g. , included in , or associated voltage and frequency parameters to the second 
with the processor 2110 ) during the normal mode of opera circuitry for operation of the processor core , and 
tion , e.g. , as discussed with respect to FIGS . 1-6 . The fetch wherein in response to a detection of a fault , the first 
logic 122 may transmit VF parameters 144 to the processing 30 circuitry is to : access second voltage and frequency 
circuitries 106 during the faulty mode of operation , e.g. , as parameters from a memory , and transmit the 
discussed with respect to FIGS . 1-6 . accessed second voltage and frequency parameters 

Reference in the specification to “ an embodi nt , " " one to the second circuitry for operation of the processor 
embodiment , " " some embodiments , ” or “ other embodi core , 
ments ” means that a particular feature , structure , or charac- 35 wherein the fault is to occur within the first circuitry , 
teristic described in connection with the embodiments is wherein the first circuitry is unable to receive tem 
included in at least some embodiments , but not necessarily perature measurements of the apparatus during the 
all embodiments . The various appearances of “ an embodi fault , and wherein the fault is to prohibit the first 
ment , ” “ one embodiment , ” or “ some embodiments ” are not circuitry from dynamically computing voltage and 
necessarily all referring to the same embodiments . If the 40 frequency parameters , 
specification states a component , feature , structure , or char a first communication path between the first circuitry and 
acteristic “ may , ” “ might , ” or “ could ” be included , that the second circuitry ; and 
particular component , feature , structure , or characteristic is a second communication path between the first circuitry 
not required to be included . If the specification or claim and the second circuitry , the second communication 
refers to “ a ” or “ an ” element , that does not mean there is 45 path being at least in part separate from the first 
only one of the elements . If the specification or claims refer communication path , wherein the first communication 
to “ an additional ” element , that does not preclude there path is faster than the second communication path , 
being more than one of the additional element . wherein the first circuitry is to transmit the first voltage 

Furthermore , the particular features , structures , functions , and frequency parameters to the second circuitry via 
or characteristics may be combined in any suitable manner 50 the first communication path , and 
in one or more embodiments . For example , a first embodi wherein the first circuitry is to transmit the second 
ment may be combined with a second embodiment any voltage and frequency parameters to the second 
where the particular features , structures , functions , or char circuitry via the second communication path . 
acteristics associated with the two embodiments are not 2. The apparatus of claim 1 , wherein the second circuitry 
mutually exclusive 55 comprises circuitry to : 

While the disclosure has been described in conjunction receive the first voltage and frequency parameters , and the 
with specific embodiments thereof , many alternatives , modi second first voltage and frequency parameters , and 
fications and variations of such embodiments will be appar control an operating voltage and an operating frequency 
ent to those of ordinary skill in the art in light of the of the processor core , based at least in part on the first 
foregoing description . The embodiments of the disclosure 60 voltage and frequency parameters , and the second 
are intended to embrace all such alternatives , modifications , voltage and frequency parameters . 
and variations as to fall within the broad scope of the 3. The apparatus of claim 1 , wherein the second circuitry 
appended claims . comprises : 

In addition , well known power / ground connections to a phase locked loop ( PLL ) and a voltage regulator ( VR ) , 
integrated circuit ( IC ) chips and other components may or 65 wherein the PLL is to supply a clock signal at first 
may not be shown within the presented figures , for simplic frequency to the processor core , based on the first 
ity of illustration and discussion , and so as not to obscure the voltage and frequency parameters , 
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wherein the VR is to supply an input signal , having a first 9. The system of claim 8 , further comprising : 
voltage , to the processor core , based on the first voltage a phase locked loop ( PLL ) and a voltage regulator ( VR ) , 
and frequency parameters , wherein the power management circuitry is to cause the 

wherein the PLL is to supply the clock signal at a second PLL to supply a clock signal at a first frequency to the frequency to the processor core , based on the second processor core and to cause the VR to supply an input voltage and frequency parameters , and 
wherein the VR is to supply the input signal , having a signal having a first voltage to the processor core , based 

second voltage , to the processor core , based on the on the first VF parameters , and 
second voltage and frequency parameters . wherein the power management circuitry is to cause the 

4. The apparatus of claim 1 , wherein : PLL to supply the clock signal at a second frequency to 
the second communication path comprises one or more the processor core and to cause the VR to supply the 

sideband routers . input signal having a second voltage to the processor 
5. The apparatus of claim 1 , further comprising : core , based on the second VF parameters . a third communication path between the first circuitry and 10. The system of claim 8 , wherein the bridge controller 
wherein in response to the detection of the fault , the first 15 is communicatively coupled to a test arrangement that is external to the system . circuitry is to access the second voltage and frequency 11. The system of claim 8 , wherein the bridge controller parameters from the memory via the third communi is to test one or more of : cation path . the one or more routers , 6. The apparatus of claim 5 , wherein the third communi 

cation path comprises : a communication path between the bridge controller and 
a controller and an interconnect fabric , the power management circuitry , 
wherein the controller is to negotiate access to the inter a communication path between the bridge controller and 

the processor core , or connect fabric . a communication path between the power management 7. The apparatus of claim 6 , wherein : 
the controller is to be coupled to a test arrangement circuitry and the processor core . 

external to the apparatus , 12. The system of claim 8 , wherein the bridge controller 
is to test one or more of : the one or more interconnect wherein the controller is to test one or more components 

of one or both of : the second communication path or the fabrics , or a communication path between the bridge con 
troller and the memory . third communication path . 

8. A system comprising : 13. Non - transitory computer - readable storage media to 
store instructions that , when executed by a logic , cause a a memory to store a plurality of voltage - frequency ( VF ) circuitry to : parameters ; 

a processor core coupled to the memory ; compute first voltage - frequency ( VF ) parameters , and 
a wireless interface to allow the processor core to com cause a component to operate in accordance with the 
municate with another system ; and first VF parameters , during a normal mode of opera 

tion ; and a power management circuitry to : 
while the system is to operate in a normal mode of access second VF parameters from a memory , and cause 

operation , compute first VF parameters , and to cause the component to operate in accordance with the sec 
ond VF parameters , during a faulty mode of operation ; the processor core to operate in accordance with the 

first VF parameters , and store , during a boot - up process , the second VF parameters 
to the memory ; while the system is to operate in a faulty mode of 

operation due to a fault , access second VF param wherein a fault is to occur within the circuitry , wherein the 
eters of the plurality of VF parameters stored in the circuitry is unable to receive temperature measure 
memory , and to cause the processor core to operate ments during the fault , and wherein the fault is to 
in accordance with the second VF parameters , prohibit the circuitry from dynamically computing 

wherein the fault is to occur within the power manage voltage and frequency parameters ; 
ment circuitry , wherein the power management cir transmit the first VF parameters to the component via a 
cuitry is unable to receive temperature measurements first communication path , wherein the circuitry and the 

communicate are coupled via a second communication of the system during the fault , and wherein the fault is 
to prohibit the power management circuitry from 50 path separate from the first communication path , 
dynamically computing voltage and frequency param wherein the first communication path is faster than the 

second communication path ; and eters ; transmit the second VF parameters to the component via one or more routers communicatively coupled between the second communication path . the processor core and the power management cir 
cuitry , wherein the power management circuitry is to 55 14. The non - transitory computer - readable storage media 

of claim 13 , wherein the instructions cause the circuitry to : transmit the second VF parameters , and not the first VF 
parameters , via the one or more routers ; and detect the fault in computation of the first VF parameters ; 

and a bridge controller communicatively coupled to the one or 
more routers , wherein the bridge controller is commu enter the faulty mode of operation , in response to the 

detection of the fault . nicatively coupled to the memory via one or more 
interconnect fabrics . 
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